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,QWURGXFWLRQ
&KLQD LV WKH ELJJHVW SRUN SURGXFHU LQ WKH ZRUOG ZLWK
DFFRUGLQJ WR1DWLRQDO%XUHDX RI6WDWLVWLFV RI&KLQD GDWD D
UHFRUGRXWSXWRIPLOOLRQWRQQHVLQDFFRXQWLQJIRU
DERXWSHUFHQWRIWKHZRUOGSRUNSURGXFWV2QWKHRWKHUVLGH
SRUNLVWKHPRVWKHDYLO\FRQVXPHGPHDWLQ&KLQD$FFRUGLQJ
WR86'$:RUOG$JULFXOWXUDO6XSSO\DQG'HPDQG(VWLPDWHV
WKHFRQVXPSWLRQRISRUNLVRQDYHUDJHIRXUWLPHVDVKLJKDV
WKDWRIFKLFNHQDQGQHDUO\HLJKWWLPHVDVKLJKDVWKDWRIEHHI
7KH&KLQHVHSRUNLQGXVWU\LVIUHTXHQWO\H[SRVHGWRIRRG
VFDUH HYHQWV VXFK DV SRUFLQH UHSURGXFWLYH DQG UHVSLUDWRU\
V\QGURPH3556VZLQHLQÀXHQ]D6,DQGFODVVLFDOVZLQH
IHYHU&6)ZKLFKDUHGRFXPHQWHGDVEHLQJWKHWKUHHPDLQ
SRUFLQH GLVHDVHV LQ&KLQD &DL <DQJ  /L DQG
<DQJDQGUHVXOWLQDQHFRQRPLFORVVRI50%ELO
OLRQDQQXDOO\'LQJ7KHVHIRRGVFDUHHYHQWVGLUHFWO\
D൵HFWWKHVXSSO\RISRUN
3556RFFXUVLQPRVWPDMRUSLJSURGXFLQJDUHDVWKURXJK
RXWWKHZRUOGDQGLVFKDUDFWHULVHGE\UHSURGXFWLYHIDLOXUHRI
VRZVDQGUHVSLUDWRU\SUREOHPVRISLJOHWVDQGJURZLQJSLJV
7KLV UHSURGXFWLYH IDLOXUH LQFOXGHV LQIHUWLOLW\ ODWH IRHWDO
PXPPL¿FDWLRQDERUWLRQVVWLOOELUWKVDQGELUWKRIZHDNSLJ
OHWV WKDWRIWHQGLHVRRQDIWHUELUWK IURPUHVSLUDWRU\GLVHDVH
DQGVHFRQGDU\LQIHFWLRQV2OGHUSLJVPD\GHPRQVWUDWHPLOG
VLJQVRIUHVSLUDWRU\GLVHDVHXVXDOO\FRPSOLFDWHGE\VHFRQG
DU\ LQIHFWLRQV7KH0LQLVWU\RI$JULFXOWXUHRI WKH3HRSOH¶V
5HSXEOLFRI&KLQD0$35&IRUELGVWKHVODXJKWHUWUDQVSRU
WDWLRQDQGWUDQVDFWLRQVRIKRJVLQIHFWHGZLWKRUGLHGIURPWKH
3556YLUXV0$35&
6,LVDKLJKO\FRQWDJLRXVYLUDOLQIHFWLRQRISLJV7KHGLV
HDVHXVXDOO\VSUHDGVYHU\TXLFNO\ZLWKLQVZLQHXQLWVHYHQ
WKRXJK DOO LQIHFWHG SLJV PLJKW QRW VKRZ FOLQLFDO VLJQV RI
LQIHFWLRQIROORZHGE\DUDSLGUHFRYHU\RIWKHLQIHFWHGDQL
PDOV0RUELGLW\UDWHVFDQUHDFKSHUFHQWZLWK6,LQIHF
WLRQVZKLOHPRUWDOLW\UDWHVDUHJHQHUDOO\ORZ7KH0$35&
UHTXLUHVIDUPHUVWRNLOODQGGHVWUR\DOOKRJVLQIHFWHGZLWKRU
GLHGIURPWKH6,YLUXV0$3$&D
&6)IRUPHUO\NQRZQDVKRJFKROHUDLVDIDWDOGLVHDVHLQ
WKHSLJLQGXVWU\,WLVDPRQJWKHGLVHDVHVLQFOXGHGLQ/LVW$
RIWKH2൶FH,QWHUQDWLRQDOGHV(SL]RRWLHVZLWKPRUWDOLW\XS
WRSHUFHQW6LPLODUO\ WKH0$35&UHTXLUHV IDUPHUV
WRNLOODQGGHVWUR\DQ\KRJVLQIHFWHGZLWKRUGLHGIURP&6)
YLUXV0$3$&E
7KHVH IRRG VFDUH HYHQWV DUH DOVR GHHPHG DV ULVNV IRU
FRQVXPHUVWRGL൵HUHQWH[WHQWVDQGXVXDOO\D൵HFWSRUNFRQ
VXPSWLRQ7KH OHDVW ULVN\GLVHDVH LV3556DV LWVYLUXVFDQ
EH NLOOHG XQGHU KLJK WHPSHUDWXUH7KRXJK 6, LV QRW D UHDO
WKUHDWIRUKXPDQKHDOWKLQYHWHULQDU\PHGLFLQHIRUWKHYLUXV
LVQRWHDVLO\WUDQVPLWWHGIURPVZLQHWRKXPDQEHLQJVLWGRHV
UHVXOWLQVFDUHVRQSRUNFRQVXPSWLRQDWWKHEHJLQQLQJRIDQ
RXWEUHDNGXHWRLJQRUDQFH&RQYHUVHO\&6)LVDVXEVWDQWLDO
WKUHDWIRUSRUNFRQVXPSWLRQEHFDXVHSRUNLQIHFWHGZLWKWKH
&6)YLUXVLVLQHYLWDEO\KDUPIXOIRUKXPDQKHDOWKLQWHUPVRI
VDOPRQHOODIRRGSRLVRQLQJ,QJHQHUDORXWEUHDNVRISRUFLQH
GLVHDVHV DUH UHSRUWHG VLPXOWDQHRXVO\ RQ ZHEVLWHV WHOHYL
VLRQ QHZVSDSHUV DQGPDJD]LQHV DQG FRQVXPHUV FRXOG EH
H[SRVHGWRWKLVLQIRUPDWLRQDQGDZDUHRIWKHSRWHQWLDOULVN
WKXVGHFUHDVLQJSRUNFRQVXPSWLRQ
6KRFNVWRVXSSO\DQGGHPDQGFDQFDXVHDYRODWLOHPDU
NHWSULFHDQGSULFHWUDQVPLVVLRQLQGL൵HUHQWOLQNVXQGHUPLQ
LQJWKHSUR¿WVRIIDUPHUVDQGHQWUHSUHQHXUVDVZHOODV WKH
VRFLDOZHOIDUHRIFRQVXPHUV$V WKHELJJHVWSRUNSURGXFHU
DQGFRQVXPHULQWKHZRUOG&KLQDKDVEHHQSHUSOH[HGE\WKH
IUHTXHQWO\RFFXUULQJ KRJ GLVHDVHV DQG FRUUHVSRQGLQJ HFR
QRPLFORVVHV$VDFRQVHTXHQFHLWLVRIERWKDFDGHPLFDQG
SROLF\VLJQL¿FDQFHWRVWXG\WKLVSKHQRPHQRQ
/LWHUDWXUHUHYLHZ
3ULFHWUDQVPLVVLRQLQIRRGLQGXVWULHVKDVEHHQDQDO\VHG
H[WHQVLYHO\ EXW IHZ VWXGLHV KDYH EHHQ FRQGXFWHG RQ WKH
SRUNPDUNHW$EGXODLDSSOLHVWKUHVKROGFRLQWHJUDWLRQ
WHVWVWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQSURGXFHUDQGUHWDLO
SRUNSULFHVLQ6ZLW]HUODQGDQGYHUL¿HVDQDV\PPHWULFSULFH
WUDQVPLVVLRQEHWZHHQWKHVHWZROLQNV8VLQJWKHHQGRJHQRXV
EUHDN GDWH HVWLPDWLRQ SURFHGXUHV$GDFKL DQG /LX 
LGHQWLI\ IRXU EUHDNV LQ WKH UHWDLOIDUP SULFH UHODWLRQVKLS
LQ WKH -DSDQHVH SRUNPDUNHW 6LPLODU HPSLULFDO UHVXOWV DUH
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)RRGVFDUHVDQGDV\PPHWULFSULFHWUDQVPLVVLRQWKHFDVHRIWKH
SRUNPDUNHWLQ&KLQD
7KLVSDSHULQYHVWLJDWHVWKHV\PPHWU\RILPSDFWIURPWKUHHPDLQIRRGVFDUHHYHQWVRQERWKWKHXSVWUHDPDQGGRZQVWUHDPSULFH
WUDQVPLVVLRQVLQWKH&KLQHVHSRUNPDUNHWWKURXJKPRQWKO\GDWDIURPWR%DVHGRQDWKHRUHWLFDOPRGHOZH¿UVWO\
HVWLPDWHWKH9$5V\VWHPVIRUSRUNUHWDLOSULFHDQGSULFHWUDQVPLVVLRQVLQGLႇHUHQWOLQNVDQGWKHQSORWWKHLPSXOVHUHVSRQVH
IXQFWLRQDQGG\QDPLFPXOWLSOLHUIXQFWLRQUHVSHFWLYHO\IRUHQGRJHQRXVVXEVWLWXWHJRRGSULFHDQGH[RJHQRXVIRRGVFDUHHYHQWV
(PSLULFDOUHVXOWVLQGLFDWHWKHDV\PPHWU\RISULFHWUDQVPLVVLRQLQWKH&KLQHVHSRUNPDUNHWDQGGHPDQGDQGVXSSO\VKRFNV
IURPWKUHHIRRGVFDUHLQFLGHQWVDUHIRXQGWRLPSDFWUHWDLOSULFHDQGSULFHWUDQVPLVVLRQVGLႇHUHQWLDOO\,QDGGLWLRQVKRFNVIURP
WKHVDPHLQFLGHQWRQSULFHDQGSULFHWUDQVPLVVLRQVDUHVLJQL¿FDQWO\GLႇHUHQW7KLVUHVHDUFKSURYLGHVLPSOLFDWLRQVIRUIDUPHUV
EXVLQHVVPDQDJHUVDQGSROLF\PDNHUVWRPDNHVWUDWHJLHVLQUHVSRQVHWRIRRGVFDUHHYHQWV
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&KLQD$JULFXOWXUDO8QLYHUVLW\%HLMLQJ6KL3HRSOH¶V5HSXEOLFRI&KLQD
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)RRGVFDUHVDQGDV\PPHWULFSULFHWUDQVPLVVLRQLQ&KLQD¶VSRUNPDUNHW

GHPRQVWUDWHGLQWKH86SRUNPDUNHW%RHWHODQG/LX
*HUYDLV )DUPUHWDLO SULFH WUDQVPLVVLRQ LQ WKH+XQ
JDULDQSRUNPDUNHWLVIRXQGWREHV\PPHWULFLQWKHORQJWHUP
%DNXFVDQG)HUWĘEXWDV\PPHWULFLQWKHVKRUWWHUP
%DNXFVDQG)HUWĘ
0DUNHWSRZHU LV UHJDUGHGDVRQHRI WKHPRVW LPSRUWDQW
IDFWRUVLQGXFLQJDV\PPHWULFSULFHWUDQVPLVVLRQLQSRUNPDU
NHWV)RUH[DPSOH&HFKXUDDQG6REURYDFRQ¿UPWKDW
ROLJRSVRQ\SRZHULQWKHSURFHVVLQJVWDJHLVDPDLQFDXVHRI
DV\PPHWULFSULFHWUDQVPLVVLRQLQWKH&]HFKSRUNPHDWDJUL
IRRGFKDLQ$V\PPHWULFSULFHWUDQVPLVVLRQLQWKHORQJWHUP
LQWKH6ZHGLVKSRUNLQGXVWU\LVDOVRGHHPHGWREHFDXVHGWRD
JUHDWH[WHQWE\PDUNHWSRZHU.DUDQWLQLQLVet al2WKHU
IDFWRUVIRXQGWREHFRUUHODWHGZLWKDV\PPHWULFSULFHWUDQVPLV
VLRQ LQFOXGHPHQXFRVWV LQÀDWLRQ JRYHUQPHQW LQWHUYHQWLRQ
DQGVWRFNPDQDJHPHQWVHH%DNXFVet al. IRUDUHYLHZ
$OWKRXJKSULFHWUDQVPLVVLRQLVHPSLULFDOO\WHVWHGZLGHO\
RQO\D IHZVWXGLHVHYDOXDWH WKHH൵HFWRI IRRGVFDUHHYHQWV
RQSULFHWUDQVPLVVLRQHVSHFLDOO\LQWKHSRUNPDUNHW6HYHUDO
FODVVLFZRUNVVKHGOLJKWRQH[DPLQLQJWKHFDVHVLQEHHIPDU
NHWV HJ 6DQMXDQ DQG'DZVRQ  3LJJRWW DQG0DUVK
/HHPLQJDQG7XUQHU/OR\Get al.6DJKD
LDQ 0DUVK et al.  6FKOHQNHU DQG9LOODV%RDV
+DVVRXQHKet al1HYHUWKHOHVVUHVHDUFKRQWKH
H൵HFWVRIIRRGVFDUHHYHQWVVXFKDV35566,DQG&6)RQ
SULFHWUDQVPLVVLRQLQWKHSRUNPDUNHWLVVWLOOODFNLQJ,QDGGL
WLRQDOPRVWDOORIWKHH[LVWLQJHPSLULFDOVWXGLHVSDLGDWWHQ
WLRQWRRQO\RQHVWDJHEHWZHHQWKHIDUPJDWHDQGWKHUHWDLOHU
RUWKHXSVWUHDPVWDJHEHWZHHQWKHSXUFKDVHRILQSXWVDQGWKH
VDOHRIDJULFXOWXUDOSURGXFWVHJ:DUG&DUOWRQ
.LQQXFDQ DQG )RUNHU  +DQQDQ DQG %HUJHU 
1HXPDUN DQG 6KDUSH *UL൶WK DQG 3LJJRWW  Y
&UDPRQ7DXEDGHO %RUHQVWHLQet al *RRGZLQ
DQG +ROW $EGXODL  3HOW]PDQ  *RRGZLQ
DQG3LJJRWW0LOOHUDQG+D\HQJD&KDYDVDQG
0HKWD $FKDU\D et al  6KULQLYDV DQG *yPH]
 ,W LV VLJQL¿FDQW ERWK LQ WKHRU\ DQGSROLF\ WR FDOFX
ODWHWKHSULFHWUDQVPLVVLRQLQWKHXSVWUHDPDQGGRZQVWUHDP
VLPXOWDQHRXVO\WKURXJKDV\VWHPDWLFIUDPHZRUN
)ROORZLQJ&DSSVet alWKHDQDO\VLVRISRWHQWLDO
H൵HFWVRIIRRGVFDUHHYHQWVRQWKH&KLQHVHSRUNVXSSO\FKDLQ
UHTXLUHVWKHFRQVLGHUDWLRQRIFHUWDLQDVSHFWV)LUVWO\EHFDXVH
RXWEUHDNVRI35566,DQG&6)PD\RFFXUVLPXOWDQHRXVO\
LWLVLPSRUWDQWWRLVRODWHWKHH൵HFWVRIWKHPZKHQDVVHVVLQJ
WKHLULPSDFWVRQWKHPDUNHWLQJFKDQQHO6HFRQGO\DVDGMXVW
PHQWVLQWKHSRUNPDUNHWDUHQRWQHFHVVDULO\LQVWDQWDQHRXV
DIWHUDIRRGVFDUHHYHQW6FKOHQNHUDQG9LOODV%RDV
XQGHUVWDQGLQJWKHWLPHSHULRGVODJJHGRIWKHH൵HFWVLVLPSRU
WDQWIRUERWKSROLF\PDNHUVDQGEXVLQHVVPDQDJHUV6RKHUH
ZHDFFRXQWIRULPPHGLDWHDQGGHOD\HGH൵HFWVRIIRRGVFDUH
HYHQWV RQ SULFH WUDQVPLVVLRQV:H H[SORUH GL൵HUHQWPRGHO
VSHFL¿FDWLRQV DQG LGHQWLI\ WKH RSWLPDO ODJJHG H൵HFWVZLWK
YDOXHVRI$NDLNH,QIRUPDWLRQ&ULWHULRQ$,&DQG%D\HVLDQ
,QIRUPDWLRQ&ULWHULRQ%,&
6HYHUDOFRQWULEXWLRQVHPDQDWHIURPWKLVZRUN)LUVWO\ZH
DVVHVVLQGHWDLOWKHLPSDFWRIWKUHHIRRGVFDUHHYHQWVRQWKH
SRUNPDUNHWZKLFK LV FORVHO\FRQQHFWHG WR WKHSURGXFWLRQ
DQGFRQVXPSWLRQRIWKHPRVWLPSRUWDQWUHGPHDWLQ&KLQD
6HFRQGO\ ZH MRLQWO\ PRGHO WKHVH WKUHH IRRG VFDUH HYHQWV
DQGGLVHQWDQJOHWKHLUH൵HFWVRQSULFHWUDQVPLVVLRQ3UHYLRXV
VWXGLHVRQO\FHQWUHWKHLUDWWHQWLRQRQVRPHVSHFL¿FIRRGVFDUH
HYHQWLJQRULQJWKDWWKH\PLJKWRFFXUDQGD൵HFWWKHPDUNHW
VLPXOWDQHRXVO\ DQG GL൵HUHQWLDOO\ ZKLFK FRXOG OHDG WR D
ELDVHGHVWLPDWLRQ7KLUGO\ZHDWWHPSWWRWHVWWKHSULFHWUDQV
PLVVLRQV LQERWK WKHXSVWUHDPDQGGRZQVWUHDPRI&KLQD¶V
SRUN LQGXVWU\ YLD D V\VWHPDWLF IUDPHZRUN 2YHUDOO JLYHQ
FKDQJHVLQSULFHWUDQVPLVVLRQPD\UHÀHFWFKDQJHVLQWKHH൶
FLHQF\DQGHTXLW\RIWKHPDUNHWV\VWHPWKLVVWXG\SURYLGHV
YDOXDEOH LQIRUPDWLRQ WR SROLF\PDNHUV DERXW UHVSRQGLQJ WR
IRRGVFDUHHYHQWVWRPDLQWDLQWKHVWDELOLW\RIWKHPDUNHWDQG
WRPLQLPLVHZHOIDUHORVVRIFRQVXPHUV
0HWKRGRORJ\
7KHRUHWLFDODQGHFRQRPHWULFPHWKRGV
,QRUGHUWREXLOGDWKHRUHWLFDOIUDPHZRUNIRUWHVWLQJSULFH
WUDQVPLVVLRQZH¿UVWO\DVVXPHDSRUNUHWDLOSULFHHTXDWLRQ
DVIROORZV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SULFH WUDQVPLVVLRQ LV V\PPHWULF XQGHU WKH VKRFN RI H[RJ
HQRXVVKLIWHUV&RQYHUVHO\LIWKHFRH൶FLHQWRINLVVLJQL¿
FDQW LQHTXDWLRQ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 DQG
H[RJHQRXV GHPDQG VKRFNV VXFK DV LQIRUPDWLRQ DERXW SRU
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t
௘D_SI
t
 DQGD_SF
t
௘ VXSSO\ VKRFNV
VXFKDV WKHVODXJKWHUDQGGLHGYROXPHRIKRJV LQIHFWHGE\
3556S_PRRS
t
௘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௘i «pDQGȌ
j
௘i «qDUH mînDQGmîkPDWUL
FHV RI FRH൶FLHQWV WR EH HVWLPDWHG ׫
t
 LV D mî YHFWRU RI
GLVWXUEDQFHVZLWK ]HURPHDQ DQG QRQGLDJRQDO FRYDULDQFH
PDWUL[Ȉ
3ULFH PDUJLQ LQ WZR GL൵HUHQW OLQNV DUH UHSUHVHQWHG DV
PHDVXUHPHQW RI SULFH WUDQVPLVVLRQ$V PHQWLRQHG DERYH
SULFHPDUJLQFRXOGQRWEHVLJQL¿FDQWO\D൵HFWHGE\DQ\RWKHU
YDULDEOHVH[FHSWPDUNHWLQJFRVWVVXFKDVZDJHDQGWUDQVSRU
WDWLRQLQWKHLQWHUPHGLDWHVWDJH,QRWKHUZRUGVSULFHWUDQV
PLVVLRQ ZRXOG EH DV\PPHWULF LI LWV H[SODQDWRU\ YDULDEOHV
H[FHSWPDUNHWLQJFRVWVDUHVWDWLVWLFDOO\VLJQL¿FDQW
3ULRUWRHVWLPDWLQJWKHHPSLULFDOPRGHOZHWHVWWKHRUGHUV
RI LQWHJUDWLRQ IRU WKHVH YDULDEOHV WR JXDUDQWHH WKH VWDWLRQ
DU\,QDGGLWLRQWKHQXPEHUVRIODJVpDQGqDUHVHOHFWHGWR
DFKLHYHWKHPLQLPXPYDOXHVRIAICDQGBIC7KHVWDWLRQDU\
RIWKHPRGHOV\VWHPLVFRQ¿UPHGZLWKXQLWURRWV5HVLGXDOV
VKRXOGEHVHULDOO\XQFRUUHODWHG
'DWD
$OO GDWD VHWV XVHG LQ WKLV VWXG\ DUHPRQWKO\ GDWD IURP
-DQXDU\WR-XO\DWRWDORIPRQWKV7KHUHWDLO
SULFHV RI SRUN DQG FKLFNHQ SULFH RI OLYH KRJV DQG H[SRUW
GDWD RI SRUN DQG KRJV DUH IURP WKH0$35&ZHEVLWH2LO
SULFHV DUH REWDLQHG IURP WKH:LQG GDWDEDVH ZKLFK LV WKH
PRQWKO\ SULFH RI FUXGH RLO DW 'DTLQJ RLO¿HOG:DJH UDWHV
IRUHPSOR\HHV LQ WKHPDQXIDFWXULQJ LQGXVWU\DUHVPRRWKHG
PRQWKO\XVLQJ1%6&VHDVRQDOZDJHUDWHGDWD
,QIRUPDWLRQRQGLVHDVHVVXFKDV35566,DQG&6)DUH
FROOHFWHG IURP WKHZZZEDLGXFRP IURPZKLFKQHZV DQG
 7KHUHZHUHQRKRJVVODXJKWHUHGDQGGLHGLQWKHFDVHRI6,IRU6,LVRQO\DFRPPRQ
PLOGGLVHDVHIRUSLJV
LQIRUPDWLRQRULJLQDWLQJIURPQHZVSDSHUVZHEVLWHVDQGWHO
HYLVLRQHWFFDQEHJDWKHUHG9ROXPHVRILQIRUPDWLRQDERXW
IRRG VFDUH HYHQWV DUH FROOHFWHG DV D SUR[\ IRU FRQVXPHUV¶
H[SRVXUH WR WKH QHJDWLYH LQIRUPDWLRQ ,Q JHQHUDO WKH YRO
XPHVRIQHZVDQGUHSRUWVRQOLQHLQFUHDVHGUDPDWLFDOO\WRD
SHDNDW WKHRXWEUHDNRIGLVHDVHVDQGGHFD\DV WKHGLVHDVHV
DUHEURXJKWXQGHUFRQWURO,QWKLVVWXG\ZHFUHDWHWKHLQGH[
IRUWKHQHJDWLYHLQIRUPDWLRQVKRFNVE\WDNLQJORJDULWKPVRI
WKHQXPEHUVRIQHZV2QWKHFRQWUDU\TXDQWLWLHVRIVODXJK
WHUDQGGLHGLQIHFWHGKRJVLQGXFHGIURP3556DQG&6)DUH
FROOHFWHGIURPWKH0$35& O৽  cial Veterinary BulletinUHS
UHVHQWLQJWKHVXSSO\VKRFNVRI3556DQG&6)UHVSHFWLYHO\
7DEOH  SUHVHQWV WKH VXPPDU\ VWDWLVWLFV RI WKH PDLQ
YDULDEOHVLQWKLVVWXG\7KHPHDQRID_SCFRQDYHUDJHLV
KLJKHUWKDQWKDWRID_PRRSDQGD_SILQGLFDWLQJFRQVXPHUV
DUHH[SRVHGWRPXFKPRUHQHJDWLYHLQIRUPDWLRQRQ6&)WKDQ
RIWKHRWKHUWZRGLVHDVHV
)LJXUHVKRZVWKHLQFLGHQFHVRIWKUHHSRUFLQHGLVHDVHV
3556RXWEUHDNVPDLQO\LQDQGVWD\VDFWLYHIRUQHDUO\
WKUHH\HDUV6, RXWEUHDNVPDLQO\ LQ DQG FRQWLQXHV LQ
WKHIROORZLQJ\HDUVZKLOH&6)RXWEUHDNVDOPRVWHYHU\\HDU
VLQFH)LJXUHVKRZVWKHWUHQGVRISRUNUHWDLOSULFHDQG
SRUNKRJSULFHWUDQVPLVVLRQFRUUHVSRQGLQJWRWKHRXWEUHDNV
RI3556DQG6,%RWKSRUNUHWDLOSULFHDQGSULFHWUDQVPLV
7DEOH6XPPDU\VWDWLVWLFVRIWKHPDLQYDULDEOHVXVHGLQWKLVVWXG\
Q 
9DULDEOH 0HDQ 6WGGHY 0LQLPXP 0D[LPXP
RP                   
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)LJXUH  7UHQGV RI SRUN UHWDLO SULFH DQG IDUPUHWDLO SULFH
WUDQVPLVVLRQ
6RXUFHRZQFRPSRVLWLRQ
)RRGVFDUHVDQGDV\PPHWULFSULFHWUDQVPLVVLRQLQ&KLQD¶VSRUNPDUNHW

VLRQVKRZDQXSZDUGWUHQGDIWHUWKHRXWEUHDNRI3556DQGD
GRZQZDUGWUHQGDIWHUWKDWRI6,1RWHWKDW&6)LVQRWPDUNHG
LQ)LJXUHJLYHQWKDWLWEUHDNVRXWDOPRVWHYHU\\HDU
5HVXOWVDQGGLVFXVVLRQ
3ULRUWRWKHHVWLPDWLRQYDULDEOHVDUHWHVWHGIRUWKHRUGHU
RI LQWHJUDWLRQ7DEOHJLYHVDXJPHQWHG'LFNH\)XOOHU WHVW
VWDWLVWLFVIRUDOOYDULDEOHVZKLFKDUHDOOVWDWLRQDU\DIWHUWDN
LQJ WKH¿UVWRUGHUGL൵HUHQFH7KH ODJV IRUHQGRJHQRXVDQG
H[RJHQRXVYDULDEOHVDUHVHOHFWHGEDVHGRQ$,&DQG%,&
3RUNUHWDLOSULFH
3RUN UHWDLO SULFH LV GLUHFWO\ LPSDFWHG E\ H[RJHQRXV
VKRFNVDQGVHOHFWHGDV WKHEHQFKPDUN WRGLVWLQJXLVKGLI
IHUHQWLDO H൵HFWV RQ GL൵HUHQW OLQNV )RU WKH HTXDWLRQ RI
SRUN UHWDLOSULFHZH¿QG WKDW WKHYDOXHVRI$,&DQG%,&
UHDFK WKHPLQLPXPDQGQRVHULDO FRUUHODWLRQ LV IRXQG IRU
WKHUHVLGXDOVDWWKHSHUFHQWVLJQL¿FDQWOHYHOLIIRXUODJV
IRU ERWK HQGRJHQRXV DQG H[RJHQRXV YDULDEOHV DUH WDNHQ
,QDGGLWLRQDOOWKHXQLWURRWVDUHORFDWHGLQWKHXQLWFLUFOH
LPSO\LQJWKDWWKH9$5V\VWHPLVVWDWLRQDU\7HVWUHVXOWV
IRUVHULDOFRUUHODWLRQDQGVWDWLRQDU\DUHJLYHQLQWKH$QQH[
IRUVLPSOLFLW\
(PSLULFDOUHVXOWVRIWKH9$5V\VWHPIRUSRUNUHWDLOSULFH
DUH UHSRUWHG LQ7DEOH IURPZKLFK WKHGL൵HUHQWLDOH൵HFWV
IURPIRRGVFDUHVRQSRUNUHWDLOSULFHDUHHYLGHQW7KHFRHI
¿FLHQWV RID_PRRS DUH SRVLWLYH DQG KLJKO\ VLJQL¿FDQW LQ
FXUUHQWSHULRGDQGRQHSHULRG ODJJHG LPSO\LQJ WKDW3556
LQFLGHQWVVWLPXODWHWKHULVHRISRUNUHWDLOSULFH7KHUHDVRQ
FRXOGEH WKDW WKHRXWEUHDNRI3556ZDVQRW UHJDUGHGDVD
VHULRXVWKUHDWIRUSHRSOH¶VKHDOWK2QWKHFRQWUDU\WKHH[SHF
WDWLRQRISRUNVKRUWDJHUHVXOWLQJIURP3556ZRXOGSURPSW
FRQVXPHUV WR SXUFKDVHPRUH SRUN ,Q DGGLWLRQ ERWKDBSI
DQGDBCSFQHJDWLYHO\D൵HFWUHWDLOSULFHVLJQL¿FDQWO\LQFXU
UHQW DQGRQHSHULRG ODJJHG$VPHQWLRQHGDERYH WKHSRV
VLEOHH[SODQDWLRQLVWKDW6,DQG&6)FRXOGGHFUHDVHGHPDQG
DVD W\SHRIQHJDWLYH LQIRUPDWLRQ UHVXOWLQJ LQDGHFOLQHRI
SRUNUHWDLOSULFH
6LPLODUO\ WKH VXSSO\ VKRFN IURP3556 DW FXUUHQW DQG
RQHSHULRG ODJJHGSRVLWLYHO\DQG VLJQL¿FDQWO\ LPSDFWSRUN
UHWDLO SULFHZKLOH VXSSO\ VKRFN IURP&6) DW FXUUHQW WHUP
QHJDWLYHO\DQGVLJQL¿FDQWO\ LPSDFWV WKH UHWDLOSULFH7KHVH
HPSLULFDO UHVXOWV DFFRUGZLWK WKH UHDOLW\ZHOO EHFDXVH WKH
3556ZRXOG VLJQL¿FDQWO\ OHDG WR UHSURGXFWLYH IDLOXUH LH
UHGXFWLRQRISRUNVXSSO\DQGWKXVUDLVHSRUNSULFHVZKLOH
WKH GHDWK DQG VODXJKWHU UHVXOWLQJ IURP&6)DVZHOO DV WKH
JORRP\H[SHFWDWLRQZRXOGDJJUDYDWHIDUPHUV¶DQGUHWDLOHUV¶
VFDUHVDQGSXVKWKHPWRXQGHUVHOOLQYHQWRU\
$VIRUWKHRWKHUH[RJHQRXVYDULDEOHVZDJHUDWHSRVLWLYHO\
D൵HFWVSRUNUHWDLOSULFHLQWZRDQGWKUHHSHULRGVODJJHGDQG
QHJDWLYHO\ D൵HFWV SRUN UHWDLO SULFH LQ IRXU SHULRGV ODJJHG
7KHH൵HFWIURPRLOSULFHVKRFNLVDURXQGDQGKLJKO\
VLJQL¿FDQWLQWKHFXUUHQWSHULRGEXWLQWKHWZRSHUL
RGVODJJHG([SRUWVLQDOOWKHIRXUSHULRGVD൵HFWSRUNUHWDLO
SULFHSRVLWLYHO\DQG VLJQL¿FDQWO\ZKHUH WKHH൵HFW LQ WKUHH
SHULRGVODJJHGLVODUJHVW
)RU WKH HQGRJHQRXV YDULDEOHV SRUN UHWDLO SULFH LQ RQH
DQG WKUHH SHULRGV ODJJHG KDYH D SRVLWLYH DQG VLJQL¿FDQW
H൵HFWRQFXUUHQWSULFHZKLOH WKDW LQ WZRDQGIRXUSHULRGV
ODJJHG QHJDWLYHO\ LPSDFWV FXUUHQW SRUN UHWDLO SULFH 7KH
FKLFNHQ UHWDLO SULFH KDV D VLJQL¿FDQWO\ QHJDWLYH H൵HFW RQ
SRUNUHWDLOSULFHLQRQHDQGIRXUSHULRGVODJJHGDQGDSRVL
WLYHEXWLQVLJQL¿FDQWH൵HFWRQSRUNUHWDLOSULFHLQWZRDQG
WKUHHSHULRGVODJJHG
3ULFHWUDQVPLVVLRQ
7ZR OLQNV RI SULFH WUDQVPLVVLRQ ZLOO EH WHVWHG LQ WKLV
VWXG\$FFRUGLQJWRWKH$,&FULWHULRQ9$5LVDSSURSULDWH
RQWHVWLQJWKHSRUNKRJSULFHWUDQVPLVVLRQ$OORIWKHRWKHU
YDULDEOHVDSDUWIURPZDJHDQGRLOSULFHDUHVLJQL¿FDQWLQFXU
UHQWDQGRUODJJHGSHULRGV7DEOH,WPHDQVWKDWWKHSRUN
7DEOH(VWLPDWLRQUHVXOWVIRUSRUNUHWDLOSULFH
&XUUHQW /DJ /DJ /DJ /DJ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2QO\WKHUHVXOWVIRUHTXDWLRQRISRUNUHWDLOSULFHDUHUHSRUWHGKHUHLHWKHGHSHQGHQW
YDULDEOHLVSRUNUHWDLOSULFHVWDQGDUGHUURUVDUHUHSRUWHGLQSDUHQWKHVHV
VWDWLVWLFDOO\VLJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\
6RXUFHRZQFDOFXODWLRQV
7DEOH  $XJPHQWHG 'LFNH\)XOOHU WHVW VWDWLVWLFV RI WKH PDLQ
YDULDEOHVXVHGLQWKLVVWXG\
9DULDEOH /HYHOVODJ 'L൵HUHQFHVODJ ,QIHUHQFH
RP    RPa,
PP    PPa,
LP    LPa,
RC    RCa,
FP    FPa,
W    Wa,
O    Oa,
D_PRRS    D_PRRSa,
D_SI   D_SIa,
D_CSF   D_CSFa,
S_PRRS   S_PRRSa,
S_CSF    S_CSFa,
LNEXP   LNEXPa,
/DJOHQJWKRIWKH$')UHJUHVVLRQZDVVHOHFWHGDFFRUGLQJWRWKH6&6FKZDU]&ULWHULRQ
DQG$,&$NDLNH,QIRUPDWLRQ&ULWHULRQDQGLVUHSRUWHGLQSDUHQWKHVHVDGMDFHQWWRWHVW
VWDWLVWLFVVWDWLVWLFDOO\VLJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\
6RXUFHRZQFDOFXODWLRQV
-LDZX'DL;XQ/LDQG;LXTLQJ:DQJ

KRJSULFHPDUJLQDQGWKHQZHOIDUHGLVWULEXWLRQDUHD൵HFWHG
QRWRQO\E\PDUNHWLQJFRVWVEXWDOVRE\VRPHRWKHUIDFWRUV
VXFKDVSULFHRIVXEVWLWXWHJRRGIRRGLQFLGHQWVDQGH[SRUW
YHULI\LQJ WKH REYLRXV DV\PPHWU\ RI SRUNKRJ SULFH WUDQV
PLVVLRQLQ&KLQD¶VSRUNPDUNHW
&RH൶FLHQWVRI WKUHHGHPDQGVKRFNVDUHDOPRVWVLJQL¿
FDQWDBPRRS D൵HFWV SRUNKRJ SULFH WUDQVPLVVLRQ VLJQL¿
FDQWO\ODVWLQJIRUIRXUSHULRGVLHIURPWKUHHSHULRGVODJJHG
WRFXUUHQWSHULRGLQGLFDWLQJWKDWRXWEUHDNVRI3556ZLGHQV
SRUNKRJSULFHPDUJLQZKLFKPHDQVSRUNUHWDLOHUVZLOOEH
PRUHSUR¿WDEOHXQGHUWKH3556VKRFN,QFRQWUDVWERWK6,
DQG&6)QDUURZWKHSULFHPDUJLQ6SHFL¿FDOO\6,QHJDWLYHO\
D൵HFWVSULFHWUDQVPLVVLRQLQRQHDQGWZRSHULRGVODJJHGDQG
&6)KDVDQHJDWLYHH൵HFWRQSULFHWUDQVPLVVLRQLQWKH¿UVW
IRXUSHULRGV,QDGGLWLRQWKHH൵HFWRI&6)LVPRUHHQGXULQJ
DQGSRZHUIXOWKDQWKDWRI6,7KLVLVEHFDXVH&6)LVDPXFK
PRUHVHYHUHDQLPDOGLVHDVHFRPSDUHGWR6,7KHVHHVWLPDWHG
UHVXOWV DOVR LPSO\ WKH SRUFLQH GLVHDVHV KDYH D GL൵HUHQWLDO
LPSDFWRQUHWDLOHUVDQGSURGXFHUV
0HDQZKLOHVKRFNVRIGLVHDVHVIURPVXSSO\VLGHDUHOHVV
VLJQL¿FDQW2QO\WKHRQHSHULRGODJJHGRISBPRRSLVVLJQL¿
FDQWDQGVLPLODUVLWXDWLRQDOVRH[LVWVLQWKHVXSSO\VKRFNRI
&6)1RWVXUSULVLQJO\SRUNH[SRUWDQGWZRNLQGVRIPDUNHW
LQJFRVWVWHQGWRHQODUJHWKHSULFHPDUJLQH[FHSWLQWZRSHUL
RGVODJJHGRIZDJH,QRWKHUZRUGVLWPHDQVWKHVHYDULDEOHV
LQFUHDVHSRUNUHWDLOSULFHPRUHWKDQKRJSULFH
7KH9$5 DUH VHOHFWHG RQ WHVWLQJ WKH XSVWUHDP KRJ
SLJOHWSULFHWUDQVPLVVLRQPPL
t
࣠EDVHGRQWKH$,&FULWHULRQ
&RPSDUHG WR WKH SRUNKRJ SULFH WUDQVPLVVLRQ FRH൶FLHQWV
LQ WKH KRJSLJOHW V\VWHP DUH OHVV VLJQL¿FDQW 7DEOH 
,Q WKUHH IRRG VFDUHV RQO\ WKH GHPDQG VKRFN RI 6, LQ RQH
SHULRGODJJHGLVVLJQL¿FDQWDQGSRVLWLYH:KLOHLQWZRVXS
 7KHDXWKRUVFRQVXOWHGVHYHUDO&KLQHVHEXWFKHUVZKRH[SHULHQFHGWKH3556
FULVLVDQGJHWFRQFOXVLRQVWKDWDUHFRPSOHWHO\FRQVLVWHQWZLWKRXUHPSLULFDOUHVXOWV
SO\VKRFNVUHVXOWHGIURPIRRGLQFLGHQWVRQO\3556LQRQH
SHULRGODJJHGLVVLJQL¿FDQWDQGQHJDWLYH
)XUWKHUPRUHRQO\FXUUHQWSHULRGRIWKHRWKHUWKUHHH[RJ
HQRXVYDULDEOHVDUHVLJQL¿FDQWRIZKLFKZDJHLVSRVLWLYHEXW
RLOSULFHDQGH[SRUWDUHQHJDWLYH7KHHQGRJHQRXVFKLFNHQ
SULFHLVLQVLJQL¿FDQWLQDOOSHULRGV7KHVHUHVXOWVLQGLFDWHWKDW
SULFHWUDQVPLVVLRQIURPKRJWRSLJOHWPDUNHWFDQQRWEHHDVLO\
7DEOH(VWLPDWLRQUHVXOWVIRUKRJSLJOHWSULFHWUDQVPLVVLRQ
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 /DJ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$FFRUGLQJWRWKH$,&FULWHULRQ9$5LVWKHEHVWFKRLFHRQO\WKHUHVXOWVIRUHTXDWLRQ
RIIDUPUHWDLOSULFHWUDQVPLVVLRQDUHUHSRUWHGKHUHLHWKHGHSHQGHQWYDULDEOHLVSULFH
WUDQVPLVVLRQVWDQGDUGHUURUVLQSDUHQWKHVHV
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VWDWLVWLFDOO\VLJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\
6RXUFHRZQFDOFXODWLRQV
7DEOH(VWLPDWLRQUHVXOWVIRUSRUNKRJSULFHWUDQVPLVVLRQ
&XUUHQW /DJ /DJ /DJ /DJ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2QO\WKHUHVXOWVIRUHTXDWLRQRIIDUPUHWDLOSULFHWUDQVPLVVLRQDUHUHSRUWHGKHUHLHWKHGHSHQGHQWYDULDEOHLVSULFHWUDQVPLVVLRQ6WDQGDUGHUURUVLQSDUHQWKHVHV
VWDWLVWLFDOO\VLJQL¿FDQWDWWKHDQGOHYHOVUHVSHFWLYHO\
6RXUFHRZQFDOFXODWLRQV
)RRGVFDUHVDQGDV\PPHWULFSULFHWUDQVPLVVLRQLQ&KLQD¶VSRUNPDUNHW

LPSDFWHGE\IRRGLQFLGHQWVHVSHFLDOO\E\3556DQG&6),Q
RWKHUZRUGVWKHSRUNKRJSULFHWUDQVPLVVLRQLVPRUHDV\P
PHWULFWKDQWKHKRJSLJOHWRQHZKLFKPHDQVPRUHDWWHQWLRQ
VKRXOGEHSDLGWRWKHIRUPHUIDFLQJSRUFLQHGLVHDVHVKRFNV
'\QDPLFVLPXODWLRQV
7KH LPSXOVH UHVSRQVH IXQFWLRQ ,5) SURSRVHG E\
.RRSet alDQG3HVDUDQDQG6KLQLVDSSOLHG
WRREVHUYH WKHG\QDPLF H൵HFWV IURPHQGRJHQRXVYDULDEOHV
RQ SRUN SULFH DQG SULFH WUDQVPLVVLRQV )LJXUH  LOOXVWUDWHV
WKH,5)DVWKHUHLVDQHQGRJHQRXVVKRFNIURPFKLFNHQUHWDLO
SULFH7KHPLQLPXPQHJDWLYHH൵HFWRQSRUNUHWDLOSULFHDQG
WZRXSVWUHDPSULFHWUDQVPLVVLRQVKDSSHQDWRQHRUWZRSHUL
RGVODJJHGIROORZHGZLWKÀXFWXDWLRQVWR]HURXQWLOSHULRG
2QWKHRWKHUVLGHWKHH൵HFWRQSRUNKRJSULFHWUDQVPLVVLRQ
UHDFKHVWKHSHDNDIWHUWKH¿UVWWKUHHSHULRGVGHFOLQHVIURP
SHULRGWRSHULRGWKHQUHWXUQVWR]HURJUDGXDOO\
8QOLNH/OR\Get al. ZHXVHWKH'\QDPLF0XOWLSOLHU
)XQFWLRQ'0)WRWHVWWKHLPSDFWRIDXQLWLQFUHDVHLQH[RJ
HQRXVVKRFNVRQWKHHQGRJHQRXVSULFHWUDQVPLVVLRQZKLFKLV
UHFRJQLVHGWREHPRUHDSSURSULDWH/WNHSRKO
)LJXUHLOOXVWUDWHVWKHH൵HFWVRID_PRRSRQSRUNUHWDLO
SULFHDQGSULFHWUDQVPLVVLRQVZKLFKIROORZYHU\VLPLODUSDW
WHUQV$OO WKH WKUHHNLQGVRI H൵HFWVRID_PRRS ULVH DW WKH
EHJLQQLQJSHULRGVDQGWKHQGHFOLQHGUDPDWLFDOO\XQWLOSHULRG
IROORZHGZLWKÀXFWXDWLRQVDQGGHFD\WR]HUR7KHGL൵HU
HQFHLVWKDWH൵HFWVRID_PRRSRQKRJSLJOHWSULFHWUDQVPLV
VLRQ DW WKH¿UVW WZRSHULRGV DUH QHJDWLYHZKLOH H൵HFWV RQ
RWKHUV DUH DOZD\V SRVLWLYH ZKLFK LV YHU\ PHDQLQJIXO IRU
SROLF\LPSOLFDWLRQV
7KH H൵HFW SURFHVVHV RIDBSI RQ SRUN UHWDLO SULFH DQG
SRUNKRJSULFHWUDQVPLVVLRQVDUHYHU\DQDORJRXVLHGURSWR
DPLQLPXPQHJDWLYHYDOXHDWWKH¿UVWSHULRGDQGWKHQERXQFH
EDFN WR KRUL]RQ )LJXUH $OWKRXJKSDWWHUQV RI WKHPDUH
VLPLODUWKHLPSDFWRQSRUNUHWDLOSULFHLVODUJHUWKDQWKRVHRQ
SULFHWUDQVPLVVLRQVVXJJHVWLQJWKDWWKHSRUNUHWDLOHULVPRUH
SUR¿WOHVVWKDQVZLQHKHUGVXQGHUWKHVKRFNRI6,2QWKHFRQ
WUDU\ WKH H൵HFW RQKRJSLJOHW SULFH WUDQVPLVVLRQ UHDFKHV D
PD[LPXPSRVLWLYH YDOXH DW WKH ¿UVW SHULRG IROORZHGZLWK
FRQWLQXRXV GHFUHDVH WR ]HUR ,WPHDQV DQ DPSOLI\LQJ KRJ
SLJOHWSULFHWUDQVPLVVLRQH[LVWLQJLQWKHXSVWUHDPXQGHUWKH
VKRFNRI6,7KHUHIRUHLWLVQRWGL൶FXOWWRFRQFOXGHWKDWLQ
WKHFDVHRI6,VKRFNVZLQHKHUGVLQWKHPLGGOHRIWKHFKDLQ
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)LJXUH7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURPFKLFNHQUHWDLOSULFHLPSXOVHUHVSRQVHIXQFWLRQ
6RXUFH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)LJXUH7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURP6,G\QDPLFPXOWLSOLHUIXQFWLRQ
6RXUFHRZQFRPSRVLWLRQ
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pork-hog price transmission
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)LJXUH7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURP&6)G\QDPLFPXOWLSOLHUIXQFWLRQ
6RXUFHRZQFRPSRVLWLRQ
pork retail price
pork-hog price transmission
hog-piglet price transmission
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)LJXUH7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURP3556G\QDPLFPXOWLSOLHUIXQFWLRQ
6RXUFHRZQFRPSRVLWLRQ
-LDZX'DL;XQ/LDQG;LXTLQJ:DQJ

5HIHUHQFHV
$EGXODL$6SDWLDOSULFHWUDQVPLVVLRQDQGDV\PPHWU\LQWKH
*KDQDLDQPDL]HPDUNHW-RXUQDORI'HYHORSPHQW(FRQRPLFV
KWWSVGRLRUJ6
$EGXODL $  8VLQJ WKUHVKROG FRLQWHJUDWLRQ WR HVWL
PDWH DV\PPHWULF SULFH WUDQVPLVVLRQ LQ WKH 6ZLVV SRUN
PDUNHW $SSOLHG (FRQRPLFV    KWWSVGRL
RUJ
$FKDU\D51.LQQXFDQ+:DQG&DXGLOO6% $V\P
PHWULFIDUPUHWDLOSULFHWUDQVPLVVLRQDQGPDUNHWSRZHU$QHZ
WHVW$SSOLHG(FRQRPLFV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